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MATERIALS AND METHODS
Human study
The study was approved by the Institutional Review Board at the University of Texas (UT) Southwestern Medical Center. The human kidney samples were dissected from normal kidney tissues adjacent to the tumor tissue whose kidneys were surgically removed due to kidney carcinoma in affiliated hospital with UT Southwestern. Recruited subjects gave informed consent.
Animal study
Transgenic mice over-expressing Klotho (Tg-Kl; EFmKL46 line) 1 Committee at the University of Texas Southwestern Medical Center. Nephron segments and collecting ducts were dissected using established methods. 4, 5 Accuracy and specificity of dissection was verified by RT-PCR of segment-specific markers (Figure 1) .
Generation of synthetic anti-EpoR Fab
The synthetic human Fab was isolated from a phage-displayed library (Library F constructed by Sidhu Laboratory) with diversity introduced into the three heavy-chain complementaritydetermining regions (CDRs) and the third light chain CDR. Biopanning, phage ELISAs and Fab 
Cell lines
BaF3 cell line, a murine interleukin 3 (IL-3)-dependent hematopoietic pro-B-cell line, was obtained from the American Type Culture Collection (ATCC, Manassas, VA, USA) and grown in RPMI 1640 supplemented with 10% fetal bovine serum (FBS) (HyClone, South Logan, UT, USA), penicillin G (100 U/ml) and streptomycin (100 mg/ml), 2 mM L-glutamine (both GibcoInvitrogen, Carlsbad, CA, USA) and filtered IL-3-containing supernatant (10%) from WEHI-3 cells (ATCC). BaF3-HA-EpoR cell line was generated by stably expressing HA-tagged murine full length EpoR via a retroviral vector. 8 Normal rat kidney (NRK cells) polarized epithelial cells were purchased from ATCC and cultured at 37°C in a 95% air 5% CO 2 atmosphere. Cells were passed in high-glucose (450 mg/dl) DMEM supplemented with 10% fetal bovine serum, penicillin (100 U/ml), and streptomycin (100 mg/ml). pcDNA3.1(+)-HA-EpoR vector as described in our earlier publication. 8 Generation of the synthetic Fab and IgG is described above.
RNA interference
Small interfering RNA (siRNA) of EpoR duplexes were designed by using the web-based 
RNA extraction, RT-PCR and real time PCR
Total RNA was extracted using RNAeasy kit (Qiagen, Germantown, MD) from NRK cells or rodent kidney tissues as described. 3, 9 Complementary DNA (cDNA) was generated with oligo- 
Kidney immunohistochemistry
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Four µm sections of paraffin embedded kidneys were made and subjected to immunohistochemistry. Rodent kidneys were permeabilized in Triton X-100 (0.1% in PBS, 3 min), and antigens were retrieved, and blocked. Specimens were incubated with primary antibodies overnight at 4°C, followed by incubation with variable fluoresce-conjugated secondary antibodies (Invitrogen, Carlsbad, CA) for 60 minutes. Primary antibodies used in this study were rat monoclonal antibody for Klotho (KM2076) (1:250), 10 phospho-Erk (1/50), T-Erk
(1/100), phospho-Jak2 (1/50), and T-Jak2 (1/100). Rhodamine-phalloidin (1:50) (Molecular Probes, Eugene, OR) or DAPI was applied for staining β-actin filaments and for staining nuclei respectively. Sections were visualized with a Zeiss LSM-510 laser scanning microscope (Carl Zeiss, Advanced Imaging Microscopy, Germany).
Immunoprecipitation and immunoblot
Immunoprecipitation of HA-EpoR protein from BaF-HA-EpoR cell lysates and immunoblotting was performed as described previously. 3, 4 . Briefly, human kidney tissues, rodent kidney tissues, or NRK cells were homogenized in RIPA buffer [150 mM NaCl, 50 mM Tris·HCl, pH 7.4, 5 mM EDTA, 1% Triton X-100, 0.5% deoxycholate, and 0.1% SDS] containing fresh phosphatase inhibitors and protease inhibitors and cleared by centrifugation (14,000xg, 4°C, 30 min), and protein content was determined by the method of Bradford. Sixty µg proteins were loaded onto SDS-PAGE, and electrophoretically transferred to polyvinylidene difluoride (PVDF) membranes.
After blocking in nonfat milk, PVDF membranes were probed with primary antibodies overnight at 4°C followed by secondary antibodies conjugated with horseradish peroxidase and signal was visualized by enhanced chemi-luminescence (Amersham Life Sciences). Protein abundance was quantified by densitometry using the Scion/NIH Image J software (Scion, Frederick, MD).
